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Biofictions
Literary and Visual Imagination in the 
Age of Biotechnology
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The Scope of This Book
This book seeks to define a corpus of literature that can be usefully classi-
fied as ‘biofictions.’ Biofictions (not to be confused with ‘biographical fic-
tions,’ sometimes shortened to ‘biofictions’) include a range of literary and 
visual texts related to biotechnology and especially genetics. Biofictions 
encompass a novel imaginative process, rendered in natural (human) and 
molecular language, that entails creation of novel biological entities in both 
literary/fictional and scientific labs. Proto-biofictional books might include 
H.G. Wells’s The Island of Dr. Moreau (1896), whose titular character pro-
duces, through his agonizing vivisection experiments, new forms of being, 
as Wells blurs the biological and ethical boundaries between humans and 
animals; Aldous Huxley’s much discussed Brave New World (1932); and 
James Blish’s collection of novellas, The Seedling Stars (1952), which 
deals with the biological alteration of human beings to make them suit-
able for life on other planets. Thus, biofictions include hybrid biological 
entities – genetically edited organisms and cells – produced by science, 
as well as new entities imagined by art. William S. Burroughs’s The Soft 
Machine (1961) is an example of early biofiction, where language is cut up 
and folded in in a manner similar to the genetic engineering of biomolecules 
(as discussed in Chapter 2). And an example of a biofictional organism is 
Alba, the GFP (green fluorescent protein) albino bunny designed by genetic 
researcher Louis-Marie Houdebine and artist Eduardo Kac.
Aside from the parallels between biological and artistic language and 
meaning, the larger context for Biofictions is a nature–culture codification, 
the understanding that codes exist in culture and biology, as illustrated by 
Richard Dawkins’s selfish gene and viral meme concepts, where “memes 
resemble the early replicating molecules, floating chaotically in the pri-
meval soup” and compete for survival (196). Explaining the importance 







immortality in reproduction” because “cultural transmission is analogous to 
genetic transmission” (199; 189). Rather, for Dawkins, it is the encoded, self-
perpetuating ideas that physically affect us (Dawkins, 198). Dawkins might 
have found inspiration in Burroughs’s “language as a virus” idea, articu-
lated most extensively in his The Electronic Revolution (1970), suggesting 
that language has possessed human beings and that it infects and controls 
us. The present book, however, does not approach language, whether that of 
biomolecules or of humans, as a self-replicating virus. Rather, it observes 
human interventions in those languages, examining the limits of represen-
tation and our agency as extended into molecular and natural (linguistic) 
language, which this study observes as a creative medium.
The goal of this study is not the application of concepts and metaphors 
from biological theory to narrative analysis; scholarship such as Darwinian 
literary studies already applies evolutionary theory to interpret the novel 
and other kinds of texts. Rather, the intention is to bring together the meth-
ods and thinking of two separate disciplines into a dialogue and a more 
expansive field of inquiry. Because biomolecules are literally reordered to 
achieve new interactions or expressions of the genes and because molecular 
and human languages function in an analogous way, this book proposes the 
corresponding existence of biofictional organisms in genetics and in litera-
ture. Biofictions argues that understanding genetics and literature as prod-
ucts of languages with parallel syntactic and semiotic features is the most 
productive way to approach human rights and posthuman subject formation 
in the Age of Biology (1953–present). This age is punctuated by two impor-
tant milestones: (1) the 1953 discovery of the double helix, followed by the 
1957 ‘Central Dogma’ of molecular genetics, stating that genetic informa-
tion always flows in the direction from DNA to RNA and into proteins; (2) 
the integration of bio and digital approaches to genetics, which started in the 
early 1970s and developed more fully in the early 21st century.
The broadest goal of Biofictions is to expand the interdisciplinary dia-
logue between molecular biology and literature. The parallels between the 
narrative articulation of biotechnology and our ‘hacking’ of the human ‘nar-
rative’ through genetic editing are formulated as biofictions: new bioforms 
recorded in textual form and the newly produced sequences of organic and 
synthetic biomolecules. Geneticists can find critical and visionary models 
of possible worlds, resulting from their research, embodied in biofictional 
literature; literary scholars can further explore the formal possibilities 
revealed by the concept of ‘biofictions.’ Both disciplines can continue to 
recognize the creation of new kinds of hybrid language. Posthuman dis-
course is being written and rewritten through biological fictions that include 
both semiotic and genetic re-inscription. Important questions to consider 
in this context are: who is controlling the writing of DNA, the posthuman 
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body? What is the role of the imagination in this process? And, what will 
be the ultimate form of the new language? Such intercrossing inevitably 
includes formal and computer languages; however, this cybernetic, digital 
aspect of biofictions receives, out of necessity of focus and space limitation, 
least attention in this study.
This book focuses on literary and molecular aspects of language, mean-
ing, and bioimagination. Chapter 1 introduces the concept of biofictions 
and their importance for the discourse of human rights and vulnerabilities 
in the Age of Biology. It also examines the role of imagination and fan-
tasy in techno-science and art, arguing for the necessity of unco-opted, 
‘transcendent imagination’ as central to more egalitarian approaches to 
biotechnology. Chapter 2 shows how the literature and science of biopunk 
together play an important role in the endeavor to make biotechnology 
more accessible to everyone. The chapter explores biopunk stories and 
examples of biopunk science and the need for a collaborative, syncretic 
approach to molecular biology. Chapter 3 discusses William S. Burroughs’s 
and Brian Gysin’s methods of cut-ups and fold-ins and their correspond-
ences with genetic cutting, editing, and folding. Burroughs is identified as 
an early biopunk owing to his iconoclastic and all-inclusive experimental 
methods. Chapter 4 examines in detail the parallels between human and 
molecular language, especially as studied by the discipline of molecular 
linguistics, and then demonstrates variants of meaning evident in biomo-
lecular processes such as gene expression. The chapter suggests new con-
cepts of individuality and identity that support the notion of ‘biofictions’ 
as a valid interdisciplinary term that can be applied to both literary and 
genetic ‘narratives.’ Chapter 5 discusses examples of contemporary liter-
ary biofictions, including novels by Margaret Atwood, Taiyo Fujii, Paul 
Bacigalupi, Ted Kosmatka, Edward Ashton, Michael Crichton, and others, 
and Chapter 6 takes a look at representations of a female bioborg in ani-
mated and feature films, examining biotechnological and cultural interven-
tions into the female body and underlining the conflicts inherent in creation 
of biofictions. Artistic visions and genetic research discussed in this book 
bring to the forefront difficult decisions about procedures that represent 
progress but also pose serious risks. One way to assess these tensions is 
through developing a fuller understanding of the productions and interac-
tions of natural, molecular, and formal languages and the future of these 
interactions. This is the main aim of Biofictions.
Human Vulnerability and Rights in the Age of Biology
Episode 3 of the TV series Altered Carbon (2018), adapted from Richard 
K. Morgan’s biotech noir novel of the same title (2002), features an 
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ostentatious party at the opulent palace of the politically powerful business-
man Laurens Bancroft. Its central event is a brutal physical clash between 
a married couple. The two professional fighters participate in the “Extreme 
Organic Damage Event” where, in order for the winner to get an upgraded 
new body or ‘sleeve’ – as Morgan refers to bodies – the spouses have to fight 
to their ‘sleeve death.’ (The personality/consciousness in Altered Carbon’s 
narrative is preserved in ‘stacks’: disk-like devices made with materials of 
alien origin.) Because Altered Carbon visualizes how different personalities 
inhabit bodies foreign to them, it draws attention to the tenuous relation-
ship between the body and the mind, both underscoring and challenging 
the mind–body dualism. The body and the self are further cleaved apart by 
technology that allows for changing, cloning, and 3D printing of bodies. 
But the improvements and the trauma from changes to the body affect both 
the mental and the physical self; the two cannot be separated in human 
experience without suffering, even when this literally happens, as in the 
series.
As will be shown here, individuality may be the emergent property of 
matter, organized in networks, processes, or entities. But in Altered Carbon, 
the creator of the series, Laeta Kalogridis, compellingly translates Morgan’s 
language and vision to reveal the pathos of human and body-centered bio-
logical reality, evinced by our ability to change biosynthesizing instructions 
in our cells. Altered Carbon depicts fragility in its human and posthuman 
actors that reflects one of the most prominent principles in biomedical eth-
ics: human vulnerability.1 Whether the vulnerability is ontological, i.e., an 
inherent human condition, or a situational one (when we are exposed to 
biopolitical systems that govern life), vulnerability elicits responses and 
emotions that are often marginalized in bioethical analytical approaches 
(Rogers, 61). Fiction, both visual and written, helps us consider not only 
the causes, but also the experiences and emotions of such vulnerability in 
the Age of Biology.2
In Altered Carbon’s high-tech world of interchangeable bodies, clon-
ing devices, and VR implants, the vulnerability of identity and the body, 
the affective self, is exposed to exploitation and harm, slavery, violence, 
grief, and disorientation. Characters are challenged by a world where the 
disenfranchised and poor are vulnerable to the market system of bodies 
sold, bought, confiscated, and safeguarded by various entities, with lives 
put on hold or revived according to the arcane whims of powerful business-
men, criminals, or the corrupt police and security systems. Altered Carbon 
extrapolates concepts inherent in the Age of Biology: productizing (human 
and other) living organisms and applying profit-driven biotechnology to 
them, resulting in the loss of agency, a systemic loss of power and rights. 
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Although focused on the murder case of one of Laurens Bancroft’s many 
clones, the series shows that a society where biotechnology has been com-
mercialized in myriad corporations, products, and services, where bodies 
are increasingly processed and possessed on the level of cells and mol-
ecules, produces a new order of classes based on one’s ability to access and 
utilize biotechnology.
The Episode 3 combat scene illustrates that radically transformative 
technologies such as biotechnology – while needed and deeply influential 
in (post)human society – call for radically transformative (bio)ethics and 
multidimensional levels of understanding and dialogue. The scene is shot 
to show the expendability of the lower-class body, which is neither repro-
duced nor self-owned, and therefore the vulnerability of those disempow-
ered under the biotech elitism. The battling spouses, who – as Bancroft slyly 
notes – “love each other,” fight in order to gain better bodies and “provide 
for the kids,” as they explain to the police officer Kristin Ortega and a former 
mercenary Takeshi Kovach, himself ‘re-sleeved’ by Bancroft and attending 
the event. The couple combats in a low-gravity arena in Bancroft’s home, to 
the delight of the wealthy, spectating immortals, or Meths, a class of people 
who can afford endless new physical sleeves and personality backups via 
satellites. As the husband is about to kill his wife’s body, Kovach – moved 
perhaps by an atavistic altruistic impulse – tries to intervene but is himself 
thrown into the arena by Bancroft, who promises the couple “an upgrade 
for both” if they can take Takeshi out. As the couple follows the incentive 
and attacks Kovach, Officer Ortega manages to stop the fight. Her power, 
however, is limited, as Bancroft reminds her that Takeshi “of course, is 
legally my property” (27:30). The first operating principle shown at work 
in Altered Carbon is that the posthuman society, while radically altered by 
new technologies that transform the body and identity, has not transcended 
the economic and political inequities thriving in human history.
As authors such as Hardt and Negri have shown, biocapitalism erases 
the difference between production and reproduction, as the political control 
is “distributed throughout the brains and bodies of the citizens,” the sites 
of power having moved into the body (Lemke, 65; Hardt and Negri, 24). 
Altered Carbon illustrates the thesis that “brains, bodies, and cooperation 
of productive subjects” are indistinguishable from labor as the couple’s job 
is literally fighting for their upgraded bodies (Hardt and Negri, 26). Human 
rights and agency nowadays are violated owing to systemic biopolitical and 
biocapitalist mistreatments that have in the past included eugenics, forced 
sterilizations, and unauthorized experiments and patenting of human cells. 
As S. Benatar points out, biotechnology is being developed in a world of 
inherent disparity and marginalization:
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Against the background of power abuse in this century, it can be justifi-
ably concluded that human rights declarations, despite their best inten-
tions, have not achieved as much as desired to guarantee widespread 
access to even the most basic requirements for a decent human exist-
ence. It therefore becomes necessary to question whether in the era of 
biotechnology the language of rights alone can enable achievement of 
the respect we desire for all individuals, or whether the moral goods to 
which we aspire require a richer moral language and greater emphasis 
on social justice?
(3)
Today, the 4,300 human genes patented by individuals and corporations 
with the US government (until 2013, when the process was reversed for 
naturally occurring DNA by the Supreme Court’s decision against Myriad 
Genetics) are a good example of the problematic biocapitalist incursions 
extrapolated in the series.
Expressing biotech-related concepts in a manner that transgresses the 
purely scientific realm and discourse becomes a crucial practice. At the 
time when science denial has become rampant, and science communication 
both inside and outside the scientific arena is encountering infrastructural 
challenges in the way information is aggregated and distributed, configur-
ing scientific ideas and their impact through imaginative practices helps 
broaden their reach. Discussing the art forms that could successfully inte-
grate scientific information, artist and scholar Roy Ascott notes that “as we 
move into the twenty-first century we shall need to create new metaphors 
to house the complex interacting systems of biological, technological, and 
social life which we are developing” (438). These systems are “telematic 
networks,” created through a blend of interactive technologies and art and 
providing new kinds of syncretism and “semiotic multiplicity.”3 The syn-
ergy of biology, technology, and society is also central to the argument pre-
sented by the literary critics Lennard Davis and David Morris who suggest, 
in their “Biocultures Manifesto,” that sciences and humanities must work 
together: “the biological without the cultural, or the cultural without the bio-
logical, is doomed to be reductionist at best and inaccurate at worst” (411). 
Although they acknowledge that reading of novels might not replace labo-
ratory research, and that literary scholars can navigate their texts without 
knowledge of genetics, Davis and Morris point to a large number of disci-
plines that perform the work best described under the umbrella of “biocul-
tures” (413). While facts, derived within a specific discipline, remain facts, 
Davis and Morris suggest that interpretation of facts belongs to sciences and 
humanities both, and that certain kinds of knowledge and concepts such as 
race, or disability, or the mind and body problem can be usefully observed 
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from both fields: “Biocultures argues for a community of interpreters, 
across disciplines, willing to learn from each other” (416).
Altered Carbon is representative of literary and visual texts that offer 
images and metaphors of molecular genetics and body politics, aiding our 
understanding of and participation in biotech science, commerce, and poli-
tics. Biofictions will in part supply the new metaphors, the “richer moral 
language” invoked by Benatar and others. The processes that inform biofic-
tions are genetic experimentation, biopolitical control, posthuman transi-
tions, ethics of cloning, narratives of pandemics, and so on. Fictions of the 
biotech arise from the syncretism between science and literature as well as 
between mainstream, postmodern, and science fiction. These fictions exist 
in the particular space between myth, speculative literature, and science, 
where narratives and metaphors applied to new knowledge create biofic-
tions. They present us with a remarkable arc of possibilities. Some stories 
invoke horror before reprehensible ‘unnatural’ creations of genetic science, 
while others, such as Taiyo Fujii’s Gene Mapper (2013), offer socially 
engaged commentary on the improvements generated by genetic designers. 
Novels such as Ken MacLeod’s Intrusion (2012) provide pertinent critique 
of genetic determinism, while others encourage affect for the evolving, 
transforming creatures, such as Emiko, one of the exploited, engineered 
New People in Paul Bacigalupi’s The Windup Girl (2009) or the geneti-
cally engineered “dolls” in Paul McAuley’s Fairyland (1995). Straddling 
the boundaries between the human and posthuman, as well as the human 
and inhuman, these narratives represent biotech enterprise not as an inac-
cessible industry or as a self-perpetuating techno-scientific project, but as 
a human activity, still dependent on individual responsibility. Biofictions 
also represent, however, systemic causes and results of biotech application. 
They warn us against the co-option of molecular science into extreme ideol-
ogies (including genetic determinism, a second-generation form of eugen-
ics), against control by purely profit-driven outfits, and even against social 
perceptions of perfection and appearance – to which biotechnology caters.
Examples of the role that literary texts have played in the Biological 
Age include a central consideration of literature during the meetings of the 
US President’s Council on Bioethics between 2001 and 2009. The coun-
cil’s members included medical doctors, scientists, and philosophers who 
addressed a range of bioethical questions including stem cell research, 
cloning, and genetic enhancement, as well as “the search for perfection,” 
“immortality,” and “vulnerability and suffering,” through the literary 
works of authors such as Nathaniel Hawthorne, Willa Cather, and Emily 
Dickinson. Their recommendations included both position essays on bio-
chemical issues and an anthology of relevant literary works. Commenting 
on the work of the council, Jay Clayton suggested that
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a particular kind of humanities research will be especially germane 
to policy discussions. This research focuses on what meanings are 
encoded in the changing concept of science itself, as it is illumi-
nated by and defined against the differentially changing concept of 
literature.
(41)
Clayton’s position connects literature and science, culture, and scientific 
policy decisions, where literature expresses but also examines deep cultural 
values and beliefs about biotechnology (including fear), and where science 
and literature exist in a changing, evolving dialogue.4 This co-evolution, 
this dialogue between biology, technology, and society is facilitated both on 
the level of language and on the level of fictional imagination.
Biofictions
Biofictions are artistic, scientific, and cultural formations articulated in lan-
guage. On the one hand, biofictions are literary and visual works co-con-
structed around genetic experiments often, as mentioned above, formally 
in a hybrid form. M. Crichton’s Next (2007) and R. Powers’s Orfeo (2013), 
for example, self-consciously blend fiction and nonfiction (the epigraph to 
Crichton’s novel is “This novel is fiction, except for the parts that aren’t”) 
and build their narratives on scientific fact as well as fiction, carefully side-
stepping some of the science fiction genre’s conventions.5 On the other hand, 
biofictions also unfold on the level of formal and molecular language, as the 
coding and decoding of biological information. The way biomolecules are 
marked, understood, and organized is through both digital and natural lan-
guage. On the most literal level, the process of manipulating DNA, RNA, and 
other biomolecules is now widely referred to as ‘genetic editing,’ as molecules 
are ‘cut’ and ‘pasted,’ and genetic information is stored in ‘dictionaries’ and 
‘libraries.’ On the level of natural language, scientists are representing molec-
ular function, location, and progressions of the genes in classes organized 
around gene ontology (GO), which involves elaborate linguistic labels. These 
are necessary for bioinformatics algorithms and databases. The understanding 
of genetic information as encoded language, in other words, is fundamental 
to genetics. It both informs our understanding of genes and deceptively sug-
gests the ease and precision of the control that the scientists might feel they 
have over these processes. On the level of cell–genome interactions, genetic 
information and other cellular behavior (such as three-dimensional folding 
of proteins) are interpreted as a biosemiotic process in which cellular organic 
codes possess meaning (Barbieri, 31) and are constantly being regulated in 
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the cell (Trafton, 1). Extending the concept of biosemiotic language further, 
geneticists describe mRNA (messenger ribonucleic acid) as a type of nucleic 
acid that is “translated” in the ribosome, which produces proteins according 
to the order specified by the mRNA. Such parallels between biological and 
textual discourse illustrate how meaning is expressed and manifested within 
the basic biological materials through both cellular interactions and genetic 
editing. It also allows for understanding of biofictions as a part of both mate-
rial, embodied, and ideal artistic semiosis.
Placing bioforms within the framework of language directly influences 
the way we understand and reorganize life. The way genetic code is under-
stood – as words of a biological language – and further altered, searched, 
identified, and catalogued, has been from the start a cultural and imagina-
tive act as much as it is a scientific one. The concept of biofictions is based 
on the fundamental connection between language and reality, including the 
Sapphire–Whorf linguistic relativity hypothesis, positing that how we use 
language influences our worldview, and on mechanisms such as ‘word to 
world mapping’ in which learners have to determine the intended refer-
ents for new words during language acquisition. The way the cell reads 
and understands information from DNA is similar to mapping of words to 
different meanings that they encode. The ‘words’ of biomolecules do indeed 
become new forms.
The concept of biofictions thus arises from the widespread understand-
ing of genetic code as language in scientific and public circles. Some biolo-
gists see genes and their heritable traits precisely as language, with DNA 
bases (A, G, C, T) “arranged into words of three letters such as CGA or 
TGG” (Jones, 15). Life, according to geneticist Steve Jones, “manages to 
write meaningful sentences with just four letters” (16), writing itself in 
sentences with simple “vocabulary” that are “read and published” as the 
Human Genome Project (16). Others see the process of cellular semiosis 
– the process of signification inside of the cell – as central to the way we 
understand ‘gene’ and life in general (El Hani et al., 6–7). Evolutionary 
biologist Marcello Barbieri describes cells as “semiotic systems” made 
of signs, meanings, and coding rules that are interpreted within the cell 
in the process of gene expression (Barbieri, 29). One of the intricacies of 
this process is the increased complexity of information, not present in the 
DNA, that is nevertheless expressed in protein production (the production 
of this missing information is defined by Barbieri as the cellular epigenesis 
(Barbieri, 31). In this context, biofictions indicate the increasingly complex 
results, some still unseen, of our shaping of biosystems – RNA, DNA, stem 
cells, synthetic cells, and others – that involve language-based approaches 
to bioinformation. Both biological and literary narratives have their poten-
tial meanings.
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Biofictions and Posthuman Beings
Our bodily integrity and authenticity, our notions of time, and ultimately of 
identity, are in the process of radical change (more on the lived body and 
identity will be discussed in Chapter 6 on Bioborg Women). Biotechnology, 
which encompasses scientists’ ability to alter, recombine, and synthesize 
the genetic code in organisms, paired with advances in the fields of bio-
informatics, bionanotech, and other technologies that impinge upon the 
limits of the ‘human,’ has become a central force in the altering and the 
creation of human and posthuman lives, respectively. The conception of 
the ‘human’ is being altered and challenged in the ongoing experiments 
in the field of genetics as well as popular visions of these activities. In this 
context, biofictions represent posthuman literature, portraying actors in 
the posthuman worlds. Literature discussed here explores the possibilities 
suggested by science, both as they relate to already existing hybrid organ-
isms and in imagining new ones. Science-based fictions and popular stories 
have already produced stories of cloned Neanderthals, talking tumors, and 
human beings with extremely extended life spans, to name just a few. In 
terms of categories fundamentally affected and reinvented by biotechnol-
ogy – human, identity, individuality – subject is turned into object of inquiry 
and experimentation through genetics; and subjectivity may be turned into 
collectivity through new combinations of interconnecting biological organ-
isms. In visionary works such as Philip K. Dick’s Do Androids Dream of 
Electric Sheep (1968) and especially in the second movie it inspired, Blade 
Runner 2049 (2017), synthetic posthumans are living their problematic 
lives and anticipate the visions of synthetic biology pioneer Craig Venter. 
The Resident Evil film series (2002–21) illustrates well the confusion and 
alienation caused by the genetic and bio-experimentation with the protago-
nist Alice’s memory and genes.
Fictions of the posthuman represent the biological future of human 
beings and what we might become even when the surface appearances are 
not radically different. Frank Herbert’s Dune (1965) is a good example of 
such an alternative view of the future. Herbert takes the metaphor of selec-
tive breeding and evolution to one of its possible outcomes, with the final 
product being an exceptional Superman (übermensch), Paul ‘Muad’Dib,’ 
burdened by his challenging destiny in this far-future universe. His concern 
is expressed in the often-repeated phrase about his “terrible purpose” that 
he is bred for and destined to serve. In Dune, Herbert examines human 
existence and flow of history in a world where genetic selection has been 
done for centuries. His characters excel at what they were bred to do – as 
warriors, healers, or telepaths – but they also seem limited and burdened by 
their special skills. On the other hand, more recent biofictions, of Stross, 
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Ellingson, and Kosmatka, investigate the critical posthumanism notion of 
“the significance of species boundaries” (Miah, 9). These authors radically 
challenge the anthropocentric world by introducing new kinds of biological 
entities into the human worlds. By making visible the new, distinct forms 
to be had through biotechnology, biofictions bring into focus the means 
for the radical transformation of the human to the point of literal conver-
sion into another species through techniques such as genome transplanta-
tion.6 Substantial engagement with the processes and possibilities of genetic 
editing makes biofictions an important, if not central, type of posthuman 
literature.
In theory, becoming something other than human has been especially 
explored through the critical notions of becoming trans- and posthuman 
in individual and cultural realms. Starting with Francis Fukuyama and N. 
Katherine Hayles’ claims about changes wrought in human lives because 
of our co-existence with machines and commercialization of biotech-
nology, the field of posthuman criticism developed a range of ideas, 
including those of scholars Rosi Braidotti and Stefan Herbrechter, that 
we ought to strive for critical, conscientious posthuman becoming. These 
theorists examine the morality of human enhancement, the challenges 
connected to the concept of ‘humanism,’ and the philosophical and criti-
cal discourse connected to these shifts. In her approach to posthuman-
ism, Braidotti focuses on “liberating and transgressive contemporary 
technological developments” (16). She emphasizes that the “potential of 
posthumanism” is not universal but contains a diversity of positions and 
processes.
While Braidotti argues for “post-anthropocentric forms of thought 
[through] different ecologies of belonging” (16), Herbrechter sees post-
humanism as “the fundamentally discursive … the entirety of the state-
ments and practices that relate to an ‘object’, which in this case would be 
the ‘posthuman’, ‘posthumanity’ and ‘posthumanization’, etc.” (36–37). 
In other words, Herbrechter defines both the ‘human’ and the ‘posthu-
man’ as “historical and cultural constructs” saturated with ideology and 
in the process of conversion and connects them to discursive practices 
(9). Posthuman, in Herbrechter’s view, is “the entire discourse … that 
embraces posthuman as a possibility” (16). “This discourse has been 
constantly transforming itself, in a constant feedback loop with social, 
economic, political, technical, scientific and also ‘natural’ realities and 
their environments” (3). Herbrechter sees science fiction as a mediating 
literature that represents science and various scenarios of how we become 
posthuman or remain human still (117). The connection of biofictions to 
posthumanist thinking is based in the joint preoccupation with textual-
material rewriting of the ‘human.’
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Life, science, and fiction are increasingly interwoven and re-inscribed 
within the (post)human. New forms inspire new visions and new imagi-
nations for our future (one real life example is three-parent babies due to 
mitochondrial DNA transmission from donor or surrogate mother). The 
resulting ‘liminal lives’ – as Susan Squier terms them – are as much a prod-
uct of biotechnology as they are of imagination. They “test the boundaries 
of our vital taxonomies, whether social, ethical, biological, or economic” 
(4). Squier points out that these liminalities are made visible by and exist 
primarily “as elements of fantasy” in literature and art. She argues that bio-
tech results tend to become normalized and disappear within the political 
and ethical landscape, but literature and the fantastic make them visible:
As quickly as these beings are normalized, we lose awareness of them. 
Despite—or perhaps because of—their increasing importance to cul-
turally dominant zones of representation and practice (science, politics, 
economics), they escape categorization and detection, appearing only 
as elements of fantasy in culturally subordinate arenas of representa-
tion and practice (literature and visual or performance art).
(4)
The assumption that fantasy and literature are culturally subordinate areas 
are challenged here. In their fictional and imaginative rendering of issues 
connected to the most advanced understanding of human biology and our 
capacity to change it through engineering, biofictions provide a variety of 
perspectives that go beyond pure fantasy or entertainment. Ken MacLeod’s 
science fiction novel Intrusion (2012), for example, criticizes societal con-
trol and genetic determinism in the context of the still unknown abilities 
and components of human DNA. The novel depicts a society with high 
levels of genetic control as part of its health care system and suggests that 
human beings might have alien DNA in their genes (an idea also suggested 
by Nobel Laureate Francis Crick) that could be forever lost if we geneti-
cally edit with our current levels of knowledge. Even if the intentions of the 
system are benevolent, MacLeod shows that more complex mechanisms of 
protection and choice are needed to deal with imposed treatments such as 
the ‘genetic fixes’ in his near-future society. Intrusion not only emphasizes 
the importance of sovereignty in biopolitical systems, but also suggests that 
we have always been posthuman owing to the malleability and richness of 
our genetic material. The establishing of dynamic linkages between bio-
technology-related scientific and artistic imagination, expressed as ‘biofic-
tions,’ makes liminal beings more visible in the public eye.
Out of the new genetic combinations, organisms emerge as encoded, 
genetic ‘bionarratives.’ They include transgenic cattle such as Rosita Isa, 
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a cow whose embryo was modified with two human genes that code for 
human milk production (RIA) or GMOs such as AquAdvantage Salmon 
and Oxitec Mosquito (US Food and Drug Administration). In fiction, the 
biological imagination was expressed as early as Ovid’s Metamorphoses, 
featuring numerous transformations, including those of hapless Io, turned 
into a white heifer and lucky enough to later return to her human form and 
voice. In contemporary biofictions, the new creatures range from a compos-
ite organism called “The Farm,” consisting of “half a dozen human compo-
nents subsumed into … cytocellular macroassemblies flexing and glooping 
in disturbing motions” (68) in Charles Stross’s story “The Rouge Farm” to 
genetically engineered mini-unicorns designed as children’s pets for sale in 
Minerva Zimmerman’s story “Muffin Everlasting.”
Some biological fictions are texts that literally embody some of the 
recombinant methods, such as William Burroughs’s cut-up-based Nova 
Trilogy novels or Agrippa (A Book of the Dead), created by novelist 
William Gibson and artist Dennis Ashbaugh (1992), which experiments 
with transmissions between DNA letters, computer protocols, and fiction. 
Other literary biofictions thematically deal with the posthuman tensions and 
spaces, including social fictions of H.G. Wells and Aldous Huxley, fictions 
of the posthuman that represent nonhuman actors, such as Edward Ashton’s 
Three Days in April (2015) and the weird fiction of Jeff Vandermeer (the 
Southern Reach Trilogy) and Amitav Gosh (The Calcutta Chromosome, 
1995). Science fiction novels from the New Wave period, by Thomas Disch 
and Philip K Dick, can also be interpreted as biofictions, together with 
visual texts such as Ridley Scott’s Alien series, Ghost in the Shell manga 
and films, Aeon Flux animated series, and the more recent Altered Carbon 
series. These stories serve as imaginative models and create new, liminal 
spaces in which to encounter the posthuman.
Rosi Braidotti warns that “the generic figure of the human – ‘we’ – is in 
trouble” and that it is necessary to “rethink the posthuman subject forma-
tions” in this context (19). Reconceptualization calls for imagination. What 
are the new emergent beings and new organisms? And how do we relate 
to and incorporate such beings? In stories dealing with biotechnology, the 
‘human’ is often dethroned from its self-assigned position at the top of the 
evolutionary chain, but humanity is also reassigned into individual people 
and their stories and their decisions, bringing large, globalized insights and 
patterns back into individual responsibility and morality.7
The connection between text/code and life is evident in the Biological 
Age, even though its exploration has shifted from a purely postmodern, 
textual, and linguistic focus. Braidotti notes, in her theory of posthuman-
ism, that linguistic mediation limits the posthuman forms of existence and 
life because “the linguistic signifier can at best distribute entrapment and 
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withhold empowerment”; however, she does acknowledge that “[multidi-
rectional] modes of communication” remain central feature of posthuman 
development (24–25). The rewriting of the human code through genetic 
manipulation is the crucial element of the movement toward posthuman-
ism; the language in which it is done has structural and semiotic linguistic 
aspects. Coming up with possible alterations for the code or intended traits 
for the organism is a discursive practice. Genetic language becomes biolin-
guistic – the elements such as genome sequence, DNA code, and enzymatic 
splicing systems become a part of the totality of language first on the level 
of biosemiotics (the biological exchange of signs) and then on the level of 
metaphor and narrative.
The Role of Language and Transcendent Imagination in 
Biodiscourse
Noting that “we still have a long way to go on our journey toward under-
standing how DNA does its work,” James Watson recognizes an impulse 
in both “artists and scientists to explore the ramifications of our newfound 
genetic knowledge” (420). In his discussion of the future of genetics, 
Watson acknowledges that fictions such as Mary Shelley’s Frankenstein and 
Andrew Niccol’s film Gattaca (1997) deal “profoundly with the social con-
sequences of having appropriated such godlike power” (418). Such narra-
tive interrogations of biotechnology, I propose, belong to a biosemiosphere, 
a discursive space based on Yuri Lotman’s concept of “a semiosphere,” 
defined as a totality of signs in a given system. Likening the dynamics of 
biosphere to semiosphere, Lotman describes how a series of textual encoun-
ters and semiotic processes form any given semiosphere (207). Lotman also 
argues that texts in a semiosphere can serve as “boundary mechanisms” 
connecting “two hostile cultural spaces” or texts that replace the central 
texts with the peripheral ones (211). Subsequently, Lotman offers a con-
cept of the dynamic cultural space in which meaningful exchanges occur on 
a variety of levels. Biosemiosphere indicates the space in which dynamic 
encounters and semiotic processes occur between texts and biotexts.
The importance of language and texts for biodiscourse – the totality of 
meanings constructed around biotechnology in various areas of life – is often 
ignored in theoretical approaches to encounters between science and art. In 
their discussion of networks that shape scientific knowledge, especially per-
taining to biotechnology, Latour, Ascott, and others do not position language 
as an important element of the constructed reality within the discourse of 
biotechnology. Notable exceptions are found in the work of Eugene Thacker 
and Susan Squier. In her analysis of the creation of liminal lives through 
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biotechnology, Susan Squier recognizes the centrality of language for 
the biodiscourse that constructs human identity altered by biotechnology. 
Squier surveys a range of metaphors applied to human life as harvested, 
saved and discarded, or purchased, seeing language as “a record of the con-
flicting forces and institutions at play” (2). Thacker describes biotechnology 
as “one of the primary areas in which the future is being vigorously imag-
ined” and relates the ideas and language of science fiction to biotechnology. 
Thacker defines two main roles for science fiction writing and art within the 
biotech industry: (1) as a co-opted genre that models the industry’s achieve-
ments and goals and (2) as a critical tool of bioart working within the biotech 
industry (158). Building upon this distinction, we should consider four kinds 
of language – governmental, scientific, corporate, and artistic – as they apply 
to genetic science and its manifestations. Awareness of these different lan-
guages of biotechnology would help the general public to be less vulnerable 
to manipulation and perhaps resist anti-humanist agendas.
Imagination plays a central role in these textual encounters, serving as 
means of communication of ideas. This function has been proposed by critic 
Northrop Frye in the concept of ‘educated imagination’ as a tool for cogni-
tive exploration across time and space. Frye compared the scientific and 
artistic approaches to the developing and shaping of our theories and mod-
els, finding similarities between the two in that “we can never say clearly 
where the art stops and the science begins” (20–21). For Frye, the ability to 
exercise educated imagination leads to the creation of the world we desire, 
leaving the world as it is behind us (23). He distinguishes between different 
levels of language: the level of “ordinary language” of self-expression, the 
“practical” language of “social participation” used by professionals, and 
the literary language of imagination (22–23). Using educated imagination 
can erase the borders between “a highly developed science and a highly 
developed art” (24).
These distinctions also allow for considering whether the artistic kind 
of language, with its shifting, dissenting perspectives, might be most akin 
to genetic mutations, bringing the necessary change? Are artistic biofic-
tions the most objective way to represent the biotech reality? If, as Clayton 
suggests, literature and science evolve together, they could be opposed to 
the simulated language of corporations, promising immortality and bright 
new futures at a price, a language of art co-opted by marketing. I consider 
biofictions that challenge the mainstream biodiscourse as expressive of 
transcendent imagination, a form of imagination that is not harnessed for 
commercial innovation or utilitarian purposes. Instead, it encourages criti-
cal thinking about some of the central issues in human history connected to 
stem cell editing, commercial uses of genetic material, genetic determinism, 
and synthetic biology.
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The importance of free imagination in science and technology has been 
discussed also by Arthur C. Clarke and George Basalla, who both under-
score the role of a creative, imaginative faculty in the development of new 
science and technologies. When Arthur C. Clarke made his oft-repeated 
statement that “Any sufficiently advanced technology is indistinguishable 
from magic” (21), he was using the comparison between technology and 
magic to point out the difficulty, bordering on inability, of scientists them-
selves to imagine the possibilities of new technologies.8 Clarke was criti-
quing their lack of open-mindedness: “It is really quite amazing by what 
margins competent but conservative scientists and engineers can miss the 
mark, when they start with the preconceived idea that what they are inves-
tigating is impossible” (139). Clarke’s essay emphasizes the crucial role of 
imagination for discovery and innovation and the importance of engaging 
the seemingly impossible concepts. “Anything that is theoretically possi-
ble,” writes Clarke, “will be achieved in practice, no matter what the tech-
nical difficulties” (142). Ideas established through imaginative faculty hold 
the potentiality of knowledge. Biofictions imagined are biofictions under-
way. Clarke emphatically concludes, citing many examples of scientists 
who rejected the possibility of more or less conceivable new technologies 
throughout history, that “to predict the future we need logic; but we also 
need faith and imagination which can sometimes defy logic itself” (142).
In his The Evolution of Technology (1988), George Basalla develops a 
comparable claim that novelty is an important part of the material culture 
of human beings and a key factor that enables the development of technol-
ogy (64). The sources of novelty and technological innovation, according to 
Basalla, are fantasies, “technological dreams,” “impossible machines,” and 
playing at “make-believe” (66). The fantasy of technology, in other words, 
provides “an entry into the richness of imagination and into the sources of 
the novelty that is at the heart of Western technology” (67). Basalla notes: 
“the history of technology is a part of the much broader history of human 
aspirations, and the plethora of made things are a product of human minds 
replete with fantasies, longings, wants, and desires,” a set of motivations 
that goes well beyond necessity and is evident in the remarkable diversity 
and proliferation of human technology (14).9
Basalla gives central place to imagination and language in the advance-
ment of technology. He talks about the “flow of metaphors” between tech-
nology and biology (14–21) and notes that “metaphors and analogies are 
at the heart of all extended analytical and critical thought” (3). Without 
them, “science and philosophy would scarcely exist, and history would be 
reduced to a chronicle of events” (3). Basalla categorizes “popular fanta-
sies” as the inventions and imaginations of technology by those outside of 
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the “technical community,” philosophers, writers, and journalists (74–76). 
In an argument that anticipates Thacker’s observations about the co-option 
of science-fictional language, Basalla notes that industrialization “institu-
tionalized” the technological imagination “in the popular arts,” especially 
science fiction (76). Literary visions, in other words, offer the opportunity 
both to appropriate and to liberate products of scientific achievement. This 
is in part why the concept of biofictions replaces science fiction as the pri-
mary artistic form needed to address molecular science and biotechnology.
Following the literary-scientific narratives of mutated and transformed 
matter, we can trace how biotechnological imagination mobilizes creative 
and technological ideas for its intimations. This book argues that under-
standing the directions taken by biofictional imagination – which operates 
within biological, literary, and semiotic aspects of biodiscourse – improves 
our ability to envision and resist the potentially unfair, unjust developments.
‘The Human Use of Human Beings’
The exploration of bioethical issues presented in biofictions shows that 
further cooperation is needed to generate vigorous public dialogue about 
genetic research and its applications. Artistic exploration of biotechnol-
ogy can facilitate a better relationship between humans and nonhumans, 
and between human beings themselves. These narratives crucially address 
civil rights in the Age of Biology, arguing against both the machinations 
of Big Pharma and the constructed notion of the ‘human’ based on genetic 
determinism. Nowhere more than in biotechnology is it becoming clear that 
private ownership – especially in patenting of gene sequences and modi-
fications – as opposed to the public commons, has potentially disastrous 
consequences for the common good. This approach is captured in a phrase 
coined by mathematician Norbert Wiener, in his 1950 work with the same 
title, The Human Use of Human Beings. Wiener wrote the book in order to 
present the new discipline of cybernetics, or “the science of communication 
and control” as he termed it, to the lay public, but also to warn against the 
negative uses of cyber technologies and the consequences that they would 
have for human society. Wiener was supremely concerned about the way 
we perceive and treat each other in the world of dubious technological pro-
gress. “Throughout the later years of his life,” write his biographers, Wiener 
had much to say about the ethical obligations that the scientific community 
faced when collaborating with “both the military industrial complex and 
the broader world of technological innovation” (Conway and Siegelman, 
38). Wiener’s beliefs are at the present time reinforced by scientists such 
as geneticist Jennifer Doudna, who, while developing the CRISPR-Cas9 
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editing system with Emmanuelle Charpentier, called for a moratorium on 
human genetic editing, and Michel Revel, who argues for the full acknowl-
edgment of human traditions and cultural values in molecular biology. 
These are the voices of scientists who create new technologies but have 
concerns about how human rights and obligations are affected by them.
The most famous example of biocapitalist incursions into the fabric of 
selfhood and family is the case of Henrietta Lacks, an African American 
cancer patient whose cells were used for the development and commer-
cialization of the HeLa cell line, “bought, sold, packaged and shipped by 
the trillions to laboratories around the world,” many more cells than “there 
ever were in her body” (Skloot, 2). What started as a scientific process of 
research and innovation became a ruthless commercial and scientific indus-
try of cell trade and denial of a patient’s rights. As Rebecca Skloot has 
shown, learning that Henrietta’s cells can be “ordered from a supplier” 
(206) and that they were exposed to “endless toxins, radiation, and infec-
tions” (67) has deeply and negatively affected Lacks’s family, including the 
instance when their genetic information was publicly shared by scientists 
in order to help in marking the infected HeLa cells (225). “The Book of 
Life,” notes sociologist Barbara Katz Rothman, is becoming “a catalogue of 
consumer eugenics” (28). Inequities run deep in the fabric of our relation-
ships, creating new kinds of family bonds, new societal divisions, and new 
beings. In Altered Carbon, the effects of genetic productizing on families 
are further dramatized: the reward of the new ‘sleeve’ also means that the 
fighting parents return to their children as strangers after every “extreme 
organic damage” fight. They claim that their children are ‘used to it,’ but, 
after learning that the kids are 5 and 7, Takeshi and Ortega tell the parents 
in unison that the kids “are not used to [the new bodies]” coming home after 
every fight (28:59).
The artistic representation of worlds and relationships produced by 
genetic science leads to new types of knowledge. Biofictions allow us to 
explore the continuous exchange of influence between science and imagi-
nation, between the experiments of art and those of techno-science.10 The 
points of conflation between the textual and the biological realms range 
from the proliferation of biotech-related manifestos and stories by biohack-
ing groups to the increasingly fluid transitions between DNA, binary code, 
and text. Texts that are biofictions operate both inside the biodiscourse, 
where they often confirm the bias (promises of immortality, post-eugenics 
beliefs in genetic determinism), and outside it, where they can create new 
approaches and ideas for the Biological Age.
Literature serves a purpose by allowing us to consider science and soci-
ety, political and economic pressures, and possibilities left to us for being 
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human and posthuman. By looking at a number of fictional works that criti-
cize both the institutionalization and commercialization of biotechnology, 
I argue for the centrality of a biopunk approach in the way biotechnology 
is performed and utilized. In the next chapter, biopunk is presented as an 
important alternative to the neoliberal and scientific commercial enterprises 
springing up around the human body and its genetics. I examine collabora-
tive, collectivist approaches to science, biotechnology, and posthumanism 
and read biofictions as an expression of the impulse toward social demo-
cratic principles in medicine and science.
The dissenting language of biopunk, its manifestos and fiction, espe-
cially science fiction, are also reflected in its dissenting actions (of 
biopunk geneticists). Biopunk advocates the use of open science and sup-
ports biological transcendence for both human beings and others, yet it 
is certainly concerned with structures of knowledge and power over such 
means. Fictional stories about biotechnology, including biotech-related 
art, continue to serve as vital, shared narrative models that express the 
possibilities beyond the exponentially complex and rigid confines of 
traditional science or governing of persons. Biopunk narratives prove 
to be significant as an example of a literary tool lifting the heavy bag-
gage of detailing problems that society is and will be facing in the age of 
biotechnology.
Notes
1 I use ‘posthuman’ to denote new types of existence beyond merely enhance-
ment, which is considered our ‘transhuman’ phase. Posthumanism is understood 
as a variety of beings and experiences from hybrid organisms to sentient AI 
forms that have tentative connections with ‘human.’
2 The great network of errors and misinformation that has emerged around the 
COVID-19 disease, its mechanisms, testing, and vaccines is a good example 
of situational vulnerability in the context of biotechnological operations. The 
epidemic has tested how individual rights and responsibilities are enacted and 
challenged in governmental and social systems; it has also shown the need for a 
broad societal dialogue about biotechnology and the need for understanding of 
its intricacies, advantages, and challenges.
3 In order to reflect innovative hybrid approaches to art, science, and nature, 
Ascott proposes the new field of “bio-telematics,” bringing together computer 
and molecular biology technologies, “a marriage of the immaterial and the 
material” where technology is immanent in the natural world and fully inte-
grated with organic agents (447).
4 Clayton explains that the literature’s impact on issues raised by advances in 
biomedicine is such that “the inaugural session of the President’s Council on 
Bioethics, chaired by Leon R. Kass, devoted an entire seminar to discussing 
Nathaniel Hawthorne’s “The Birth-Mark.”
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5 Authors such as Margaret Atwood, Richard Powers, and William Gibson are 
examples of the influence and reciprocity between science fiction genre and 
mainstream, literary fictions. In his “Bigend cycle” – Pattern Recognition 
(2003), Spook Country (2007), and Zero History (2010) –Gibson moved away 
from purely science fiction and cyberpunk writing toward more mainstream set-
tings and themes and returned to futuristic and highly original science fiction in 
Peripheral (2014). Richard Powers, whose novels generally do not fall within 
the parameters of genre writing, turned to SF themes in a realistic setting in 
Galatea 2.2. (1995) and Orfeo (2013), while Atwood famously rejected the ‘SF 
author’ label despite having written a dystopian classic such as A Handmaid’s 
Tale (1985) or the biological post-apocalypse Oryx and Crake (2003).
6 Researcher Craig Venter, who has used a genome transplantation technique to 
transfer synthetic DNA into another species of bacteria, points out that “the 
dramatic leaps we have seen in evolution” are in part due to the genome trans-
plantation between cells (100–01).
7 In science, cases such as those of Albert Einstein, J. Robert Oppenheimer and 
the Manhattan Project, and the more recent case of geneticist He Jiankui’s edit 
via CRISPR of the CCR5 gene in two human embryos are just a few examples 
from many. News of the first gene-edited babies also inflamed speculation 
about whether CRISPR technology could one day be used to “create super-
intelligent humans, perhaps as part of a biotechnology race between the US 
and China” (www. techn ology revie w .com /s /61 2997/ the -c rispr -twin s -had -thei r 
-bra ins -a ltere d/).
8 This statement, published in a note to the revised version of Clarke’s “Hazards 
of Prophecy” (1973) became known as “Clarke’s Third Law,” from an idea that 
he started developing in 1962 in the original version of the essay.
9 Basalla also notes the peripheral place of science in technological invention: 
“Proponents of scientific research have exaggerated the importance of science 
by claiming it to be the root of virtually all major technological changes. A more 
realistic and historically accurate assessment of the influence of science on tech-
nological change is that it is one of several, interacting sources of novelty” (92).
10 Herbrechter’s discursive posthumanity echoes Squier’s discursive view of tech-
nology. In her discussion of literature, science, and technology, Squier defines 
the last as both a technique and discursive strategy: “I am adapting for science 
studies Teresa de Lauretis’s modification of Foucault’s notion of technologies: 
techniques and discursive strategies that are put to the service of gender produc-
tion and construction. I understand both literature and science as technologies 
because they incorporate ‘institutionalized discourses, epistemologies and criti-
cal practices’ to define what is knowable and to bring those objects into being 
(de Lauretis 1987, 2–3; Foucault 1980)” (Squier, 3).
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